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Abstract of JP1 1259067 
PROBLEM TO BE SOLVED: To add attached 
information without altering a data format and 
to process these data with code by operating 
predetermined calculations to a part of main 
information by using attached information and 
externally settable auxiliary information. 
SOLUTION: An electronic instrument 
operating as an electronic information 
processing system stores an electronic 
signature, namely, a copyright display data, 
which is a part of header information of MIDI 
data read out of a floppy disk drive 24, by 
dispersing it in a key-on event data in a 
relatively large data unit, and enciphers the 
data with the MIDI format maintained. Namely, 
scramble decoding data, showing which 
encipherment processing of plural ones is 
operated thereto, are embedded in the head of 
the MIDI data, which is not subjected to 
encipherment processing but is arranged so 
that ordinary MIDI data can be reproduced, 
and the remaining MIDI data part are 
subjected to scramble processing 
corresponding to scramble decoding data to 
disable the reproduction of the data. 
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T^H#ffi^X?dve 1 tf)ffi#3 2 iDt^S^* 1 
k'ofr£WtU /Jv£v^*afct± s ^f773Ct 
3S#.' 3 2liLh^#^(iXTv7 0 3G^3lO. 
h s 7 7° 3 A&tf 3 BTNO k JpJSS ftfc* 

-?£k¥>J5£U Xf >y7°3 GfV^^ c^ftTfif 

LT#»£>*T'yT3Hfciitf. ifiteJoT. <pS/t 

[0 0 28] Xt 7 7° 3 0X14. 
Xj'dkey tfWlEXtt 0 C0*&- k ft, k T\ * 



4HH^^ ? d k e y OiKfiEXlJ 0 7- 
>x u T-f y^'N A & 8flS Lfc c 7 ) k . ^-3- b*H#. 
ftl/^^dkey^fli:. 5£lfc6 4 k * 
^teS^m^f-3-HU^^bltfSWrt-S. 3t* 
■y hj^&SV-hxyr^^NAflfcttlli 
"7" . ft/Mlli "0" i^frTTIi. 
k>>X?b 1 Offioft/Ngli "6 4" * 
-3- t^ffi^'X ? d k e y tf)fi#jitf>*&&fc:te > 

gi[6 3^^y-hx>jT : r-yA'NA^8mu^iw^ 

jSJtl-S k 3 - KH$Ht U ^ 9 d k e y COii. 

znmi. Z(D$£$k£mi*-3-vu : Jx?b its 

*frt£. ^k^-3-K^HBl'>v^dk 
e y{ift^«^cOT\ *S*Wfc:«®ft6 3j&»4>*-3- 

Z(0£ftT?&* \s : JX?bl comii "63" X^hjz 

[0029] Xr'y7°3DT14. <nyf^Mfit/y 
X^dvel <7)mmXii 0 <M9&k Mcom^t X\ * 

MM-WX? d v e 1 C7)ffi^iEXttOcO*i^-«4. <P 
i/r^xU77-yA'VA&32f§tJt^<7)i:. <Pi/T 

^S^Knyf^yX^c ltcfSttt 
S. Ci<0*frTC«. 1 coffiwg^fifi: "6 

4 " X'fo h „ ^nyf -f HiHSU y'XNvel cofl^' 
ft«^;(4, SR6 3K^n^^i»jrt>Av 
A & 3 2 fa I tz %>0)*WS(.-th k *M<p i^f ^ H4Mi 
V^dve lCDffi&JnJIU ^-tOl^&^KPv 

-fHiHlU^^dve ll4ftOfl^cOT\ ^*WW4 
£t6 3^^nyf^Il/y'X^dve 1 CDMi 

JSJN-S i t . ic^fefrTTJi. t-^^ c l <r> 
im$ "6 3" ±0fc^<*SC:i:{i*v^ 

[0030] Xtv7°3ET(4, ®l^-3-b*l^y^ 
^b lc7)ji£fTUV^-3-Hc0fiiL. Hl^nj/f 

jl/tJXfc lCDfiSrffLV^P^f-^^fSi; tTMI 

^nyf^/Xj'cl c^ftTfifv b Sr 1 j 

je. ttbh<uy^ ^m^mzmtLxfrhxy- 

'/7"3HtJStf. ^fcioT, KP^T^^ft^iC 

tOUTX f v 7° 3 3 A» £ Xf <y 7° 3 G & T^JOa** 
TU^k'^^fiJSL. HTLTl^ (YES)Ji^ 
ttti^M I D If-^H»»l&IITt. *ITLTV^ 
%Vv^di^f773 3CJ^-^L, 

[0 03 1 ] ^JxH\ Hlco^ai. l#B«4f-^- 
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yjKyhr-? (9 l , loo, loo) a^mw 
iOftcDTlKE^ii&^o 2#iO=3f— ^WO'br 
-?(9 1, 10 1, 102) (4. 03«MIDIf- 
^IlMiiot, 01 (E) fc^t,ta*.2#S^ 
df-jj-W^yhr-r* (9 1, 81, 9 9 ) fcSiftS 

(91, 103, 1 0 2) fcHl (D) (C*-fJ;3 5r3 
^gcO^-^WO-hT-? (9 1, 9 8, 97) 

(9 1, 1 20, 70) (4. 01 (B) IZTjki-XolZ, 
^— 3 — KHiHtU^^ d k e y<0jft*f#b&* r 1 7 j 
fc 8 JiUiT* S A . Xf v 7° 3 ATN O b fL, 

yhr-^(9 1, 1 2 0, 70) ***tf>g*01 

(D) tesstia t4#@co^-?i-y>f<yhT-^i: 
y^-fmn^Lx.Mi (D)co5#gi>^8#@ 

i>. 2#Bi:3SB^-*W^yhr 
-?«*§£-(4. Xx-yT3F^)Ma^J;^T. ^ni/r 

y >;>f <y h (i#«ftfg^#^-§ *u y - y ^ <y 

oZb&WtW?. M^Ui^titzM I Dlf-W 
n^Afxyy^yf tZ~yfc&&izii , Iff*) t»T 
LT. ff«S?B<9ftttJ&^M I D I t— 9 1tMMi~& <£ 
3£LTiJ;V\ 

[ o o 3 2 1 05 (4. ±3&nm i commmmizm-?x 

%t>tL&&]/ ; JX?b 1 , c lc^ficot o#s««^ 
ILttOTW. 05fcfclvC. M;(41^'X?b 
1 Je* h7£fil>3— "5 a !»f!§fJDST. 
MWfcUiP^^c ltXbT5fLS^o^'r^T-> 
WfcOaS.fiSWOiT. #ffic06 3t 6 4fc«0lS£lI 

£ (M) »§<^^r (£*>«) fc. 
r-ftfit&irtS^ (MI) (ft^) 

J4#Kffl«fc*S 4 MMO i 6Hc0t-^^1iJD 

S < * "3 . 4 i: . * - 3 - 1* # 

fg<&0. ^o^r^»n-r-g)^t. #-3- na- 
mwttmz z o \,z%& . #*pjh=8'J o st 4>*ifc a t* 



6*14. tot, J Sf-3-K**S<^i3. <ni/T^^ 

mst*i9&£.\$. &$vmm 1 ostein o st ^ 

*U *-3-l*«|<Z)6 4~l 2 7tt0 0 0*»£>l 1 1* 

r <f W)6 4- 1 2 7 (40 b 1 <0 2o^#JRMdtfJiS 
tlltoizlfflZixl, 3-F 3 &*}S< i 5:9* <ny 
r * iS&£itoS&2£l8fc*J 0 S 

T6*U df-3-H«|<06 4~l 2 7(40 0 0^1 1 
1 ^Tc08^#Effi#^MJ!E1-|.J;o^SiJ§il. < 
n f 4?) 6 3 - 0 (4 0 1 CO 2 ocoftSffiffifcttJC 

r 4 #«^-fS*&&fctt. E£®IcoJtl3g^giJ 9 i 
T&*W*-3-FMl0>6 3~O{iOOO!&»&l 1 1* 

-?cD8m{mwmizttmi-z>£o tzfmzti. 

r ^ 6 3 - 0 « 0 1 W 2 o^ftRffif *fcS*J&f 5 
*U ^-3-b*«e96 3~0Ji0 0 0*»6l 1 1STC0 

8mttm^mzttm^-&£oizttMzti. ^nyf< 

«K?) 6 4 ~ 1 2 7 {4 0 b 1 CO 2 ocOttJRffi fH^MJSB-f l» 

[0033] 06 {C^ti ^ ##*flHfi 

Kfc(48fflc0ffi^#*L. ^ni^r 
^ tli 3 2 fflcOffi^^-r I. OT\ Xr v 7° 3 AXtX 3 
BiOiaC ^-3-HH^ffil/^^dkey<?)ffi(4 

X^dve lOffi(43 2J:'3M^<ifl:tm{3%6*^ 

*«8 J: 0 i^§=5rffiT"tiiDX(4M^L. ^nyf ^ j&*3 

2^0 u^mx-mnxnm Uzmsim. ® 5 <d 
^-Ymmm^ui^T^mmzmix. jam- 

Srffeft t , Xf >y 7° 3 r -y 7° 3 F fc: X -5 Tft 

fitti, ftjRWfcJi^^l 6ffl«f{tfc=5:S. 

[ 0 0 3 4 ] mz. 0 3 1 d 1 T-mmwtmzx 

ft. ttzbWm-tmi D I r-?fg«lto^T 
Itt^f S. 04(4, iraSSSl #M I D I r-*flffl§! 
fit LTilfM-4*^<0-M*^"t7n-f-v-hHT 
*4. iC7)*^t(i s 7n-yt-fa?K7^ 7*2 5 
*>A,K*JlJ§itfcM I D I r-? J: a^>y^' 

S^tSST^Sl^^ittBH^S. S-f. Xx-y7°4 1T' 

(4. vfrnzztoft-t^mi d i t-^^j. 

0 3 co«^ it Mtt^-mmizx ■oxm^m^con^titz 
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MIDIf-^J (Standard MIDI Fi 
1 e : SMF) '^hr- 9* 

7n/5Afx yyf-^^yhD-^fi yyf- 

[00 3 5] Xr>y7°4 2T1J:. lX>9ffi§tl£M I D I 
T — * f A h r - * K O N h fc* o ^ 

^Xx-yr4 3^jt^, fot^Vi (NO) f§£fiX 
TvrACIizMts. i-ot, Xr-y 7°4 lTlXDftSft 
£M i d i r-*#*-:tW^y hr-*tf>*&fc 

(F) CDio&^-^W^yhMID If- 
*^SMF2**fft£;3i'lS.r fctSr*. XT'y7°4 3T 

-< bOtf^p^T-r Sr^ni/f ^ l/yX^c(;^W 

[00 3 6] XT-/7 0 4 4T1i. <Pi/-f^l^'X?c 
ffy&TffiZvbifi ns frZ-ofr* tZth-h. ft*ffi# 

ye s^ta^ti^^ 

r>y7°4 5t}t&, (NO) ^(4^r-y7° 

4Ct3ttf„ Xf v7°4 5. Xf77'4 6, Xf"'y7°4 
9 &t/Xf- >y 7°4 AT1± , fflliTCfrt S * - * f4 ^ V V 
r-?c^-3- Hl^'x^b, BtflH^-3-Hl/vX 
? b 0 . <p i/f -f 1/ i^'X 9 c $.1/15 0<p i/r 1/ v 
x ? c 0 «^fiftL£7)MICl^i Wm-^i - H 
UyX^b2, fifKn^T^l/^'X^c2. 7-hx 

u r v^'n ASct/Kn i<>T < x y r y a v a cofi * 
fft-f;tet#>S. «r?)k#, ^-n-Fl^'x^bOfit 
#6 4J2Lh«9*££:£;ftJ: 0 i/h-£^*§-£k"C\ f flf 

[00 3 7] XT'y7°4 5t:BVvniXT'yT3C (0 
3) <D«Myf£ft&o. ^-a-HU 
i^X ? b 6 4 JSLh«rtfr^t(± , * - 3 - H U i/X 
>b^if^S>jgBc6 4£»jru f<o«3tfit<D8l;:*>tf 
6ty*an (M8tll^')) 
T\ dkey^H^-T-g.. fit, £0) d k e y £ ff® 
df - 3 - F U >?X * b 0 t JnJtt & i k T^f - 3 - F <7) 
, F 1/ i/X 9h2 IZX 

YTtl. ^-3-K)^X?b.?)fi#'6 4 cfcD 
/h§ V tfl£«± , - F V l JX 9 b coffin JgR 
6 3£»*U f^saWfi«8fc:i5{t4txjLn**«> 

&ikT\ dkey&Ittl,. iT, ^dkey 

& Htrm^f— a— huj^x^ b o tipflcts - k 
- k wis fiffi&ttT , * tiitmm-i - f v : jx9b 

[00 38] XT-y7°4 6^fc^T(iXr>y7°3D (0 



-JX 9 c <D\W? 6 4 ULb9*&fcli , ^P >-f -f ^ 
*c<Ofif^£>5SR64*«jrU f<DM3McD3 2fcB 

kT\ dve 1 fU, ;«dve 1 m 

c2fc^hT'tS. — <Pyt^ l/^'X^c^ffl^' 
6 4 «fc 0 t/hS v^-Wi. <n^r iWJxfc com 
^®R6 3*S»L. f c0«EfiO3 2fci$ftS i E5'* 
an&*ftl)Ci:T", dve f LT, Z. 

COdve l£m®<V^J)/ , JX?c0lZl}m~fZ>Z 

i/X^Pi>'X^c2tXb7 i r§» 
[0039] Xr-y7°4 7^^T, fim^r-3-H> 
y>X^b2^ffi^^-3-KOfBt t, mL^'Q^TA 
U-Jxfc 2c7)ffi^<n^x^^likiTM iDIf- 
^Srfl^ttS. Xr-y T4 8-C14, ^0cOXT-yr4 5 

vcoim-zthibmm-z-Fuisxfb 2comm® 
tnhwm.'^^ a wjxtc 2com:mmms ; Jx 

9 c 0 izmtti . X r >y 7°4 9 ^fc^T(4Xr v 7° 3 
C ( 0 3 ) *>»te^i£«£fP5: o <I t T'N A 
S. -f&fcfc . = 3 f-3-Fl^^X^b^fI^'64iy±^ 
^-3-H^vX^bc7)ffi^^ic6 4^S 

xur-t^^'NAk-rs. -Sr. df-3-Kkvx^b 
6 4 i 0 t ^§ V . Sit 6 3 - 3 

-Klx^X^bcO^MmL. f^Mmffi&s-c-mu^ 
ffi&^ft. f*i/-hxUr^^N*NAfcf 4. Xr-y 
7°4AT14Xr-y7°3D (03) cOffii^jS^Hf^ 

^cc7)ffi^'6 4liUiC7)*^«i, ^n^x^P^'X^c 
<0iKP^S» 6 4 L , f 3 2 T-m Lfc 

ffiZSfo. ffl^05/fa'J7t^<VAi:f4. 

^Pi^r ^1/y^c ^ffl^'6 4 i "9 t'hS V^ft 
^Wi, ®R6 3*»6^nyf^ vvxtocomm- 

t, f^)«JMI*3 2-CB}U!tffi**«>. ftLKPxx 
-fXUTi-^N'VAfc-tS. 

[0040] Xx'y7°4Bf(4. y-NxUT^^N 
A *±fi[ 3 t" -y h k i , <P ^ X U WS' V A £ 
#Tfit'-y h k-fl. 4 f-y bffi$LC0T-?mfrl>%m 
Wtffl*&&. Xr-y7°4CT1±, MlDIf-^ 
fflUmi Ifcfr k" a *^¥iJS L , L/c^^ttM 

i DiT-tmmmmri. zox-^^mzx 
t -x 7°4 ity^-yL. HtfMiD iT-*te*f-t£ 

f^l^T-^) =5:k**S^tS3&». ^^TlifcoXT 
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[004 1 3 MUX. Hi (E) co*-$y4<yb<7) 

MID Ir-??ljSMF2fc[ll (G) cD^f-^W^ 

ybcoMi d iT-^nsmF2timti>coX'h Y ) . 

01 (G) n^-tyJ^ybCOMID lT-?MSM 
F2tS^'V^T. HI (F) cOidftM I D Ir-??'J 
S M F 3 tfflHSS *U El 1 ( G ) tf> «t 0 flffi##» 
£f\ 01(G) «i#@c7)^-^y-f<y 
bf-^ (9 1, 1 0 0, 1 00)11 ^nyf^S 

^-^W^ybr-^i:**. ifcfc. 2#gco^-^ 
>M<yhr'-? (9 1, 8 1, 9 9) J±, 'snyf^ 
«ITfiK'7 r 1 j t^hh^mxh 9 , 6 4 JJLh 
04 I D I T-^fSftSPItcio'C. 01 

(F) ^t±d&2#a<93r-7l-W^yhT-? 

(9i, ioi, 1 03) \£$m&tih. nnizix. 

3#@^-^-y-f^yhT-^ (9 1 , 98, 97) 
fc@l (F) £^±5&3#B<0*-:tW^:'T»T 
-*(9 1, 10 3, 1 04) liZg&Ztlh. ZlX, 
4#@^-^y-f^.ybr-^ (9 l , 12 0, 7 
0 ) (2. Knisf J cOatTfif-y r o j 

' w&wzn&t nmm-ty-t <>hT-?t% 

l. % LX, 01 (G) t^t«fcd*5#a*»i5,8#B 

*W^yhr-^tl«I«tLT. 01 
(F) ^5#S^^8#S^T-^-^W<yhr- 
?<7)£5£$8&Zti&. 2#Bfc3#i<?) 

F coMJi^J: ot^oyf 4 cofl^'^m^ms tlX \ ^ 
SWflLh. 01 (F) tiZ^ti&z—j-yjKyhT- 

$ COKu i/f- -f CT)\WfM. I D I r-^a*K!aS*lSM 
<901 (A) ^-^>"Kyff-^^nyf^ 
€i'9tl~2®gy:&<*-3TV^. U>L&#<^ 

z. common isr- a mwmixm^zs-t h wm 
u^s \ wx\ (j t/^mrnx-^ mm<vimx-fo s t 

01 (G) co^f- sJ-W^br-^fc 

m^x. 0i (h) *>j:3fc*?#&flHB 
&%iii&r?m%timm ix\,^mmm t'x- 

[ 0 0 4 2 ] N ±j4cOH 1 coHlfi^^Etli. <n 
yf<tl b*«y b . Ft3t"-y hcD#M'Hf#& 

c^ffi^^-ttT-i J; v ^ t i±l ^ t~Cl> \ #iR If. 

&f J 0 S f X i i ^ L , yf ^ CO* 4 b' >y h <9tt 

mmmv %xx i ±i\ .ta^ss 1 ^hm^sr? 

(2. y-b*fi£8^\ <p^t^[S]&2^LT 

tss&t s c: ti/zx*), fmmtim^tz. t mmx- 



ttui, 1 *-#>m <y b t8t7 b*j£offjiHfffB 

*f«lirt4 £ fc t>"CS . 7X^f -a- Kco 1 y<M 

(f 1 >r h*)*-* yx-mmtt z. t h^mt . 
x^t s v a Ky h izimmmzm 0 i 

T & ; ^' f § * < * S v ^ $IJ 1 h . fl! -> T . 

ztmm^mmmmhXoi t zLxhi.\\ % 

H , ^ Hf^OTtft<7)7^3' u xa t, . 1 r- 

fJx(f. 4b*«yh<otfJtfflf?B£/-hT 

- ^ (Sffl^atf , 0 3 COX f - -y 7° 3 C f 'COBf-^^ 
r/PrfUXAWflHR "8" j&J "4" lZ$&5.t%&, t 

tz. ±mmimmmmxn. msnz^rxo^w 
mm%^z£^xmm-hi%&\,z^xw%Ltzt)\ 

fubm 5<7)£o %m ttt&Xo &r-77^ff $ IX 

ROM^RAMOJ; ^^^yfKKt^^HPS 
n^y^'-bHirtlMLTiJ^U V7b 
•7 x 77° d /5 AtMilS LT i J: \ \ 

[0043] ±Mvm 1 wmmvj&mxn, 707 e- 

TV X? ?* 7"2 4 3&»^R»ajS*UtM I D I r-^ 

4 <y hT-?WzftWLLXimi-&b£:lzM I D I 7 

t-vvhtmitit* mumim- ( *^ t 

X\ FJfSWM I D I ?-?&mmM'ftbi 1 l,ZM I D I 

^-m^mmm^xhw^tLmmi. £<r* 
y*%i><Dt%^xito, zco^zm^-x, mzmm 
■ttw.2 ommmmxu. ±ie t m%&^ o^rc 

JBIBtJis MIDI r-^«o*ft^gP*fc. SiSccDHf^ 

7 y 7V1/T 3 - H T — ^ &a^3i* , * ^ fcttBfW!l 

S&fffc-f fflS^M I D I T-?coU!kZfill J: 

-Kr-^^J!GL^X77y7>Mffl&ffv\ M I D 

[0 044] 07{i, MIDIr-^+tSfta^i 
x ? 7 y 7 Vl^r 3 - F r - 9 0t"$> I. . ; 
OX77y7>r'3- h*7*-^ti2 am hflljft^r-^ 
T*>0. SSI am bgco_hfi4t'>yb(i^7^3-yx 
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A * jj* U T&4 t'7 7 >7Ajm%tlt> A K 

7/l^UX7,co»3IfcLT{±. dr-^yr-^^ 
-hfc<n^T4&A2i#£Afc^akco, >fy*-A* 

;i/T-?S:^t&fc^a kco, ^-^yf-^^ft 
y *;kr- ? £«t l. i: n 3 i s 
MBtJi. ffiatoiofcASC I I02*.^H-**>^1 
6 bv h*of-^ *^jS-rs<otofij®^^-* y 
^yhT-?o5»^Ko^LTx77y77V 
ami ft a svt t ot* s . 

[0045] _Bi coH i <vmMcDBMni%£lzte , 1 o 

Stf«I fcj&*"C£fctf>T\ 2^co^-:ty^<y hf-? 
tAS C I I C01 JC^ftcOimWm MtbiLts Z t tfX 

ztzfiK '*®<ffi2<7)mtovjm?ii. i^m-*y 

AKy hr-^t 1 b*>y I^cot-? L^Sft&ftft^ 

%gfKov ^xwm-f-h <^>x\ \mth ak> mrw«* 

o-cnastwfeo, ^Ji.«\ *-*yT-?<7)j- 

^m-m^tzh-hhyyxtf-xm amy~h 
#o "C& 9 . 4 y * ^vt- 9 t^dnv 

*yr-^<of-vy*/i^f-^*SSgi-s*6^t:l4. * 
co|§iEt-\* y */nrc& s . - co i 3 t^arc 1 6 as 

nmmco&mm ixd^x?? yyummmt ix 

[ 0 0 4 6 ] 08 te. Vftm 1 ^'m^ffi WlyXf 
Afc LtlWWSSteOM I D Iil«MiMiJc7)-^Jfc 

I D I li«2^Sf7n-ft-Mtfe 
& . t •? . Z. C0*§££i4. 1 ti . 70 7 t° — T 

4X? VJA •724frt>nfriZLfi:MI D If-^tf 

C0^>y ^fflffi^«srcfcs*^*fe-t**.^*mta^ 

*irtJcUTlB*tS fcStl^O 1 6 t*-y hffljfi 
^X?^7/|/T3-KT-*£lB#f£. £1\ Xf 

>y7°8 1T1^ MIDI T-^Jft^tfcLT^S^ 

8 CO ZffiTiVd U ^tX?7 y £ff 

o COW A >y t 2 E £ J: o T^ISS § il 5 1> 

co t -f £ . x ? 5 y t*;kdi*i£#xt -y r 8 i -c^ss L 

£cot\ ^SJiXf 'y7°8 2T*tf>X? yyy*)V<7)T-3 

^^r^^UXA^SHS^-tr-^ r o 1 o 1 b j 

i:, ZOTii/dy XMzx-ox&jEZtilA^yhW: 



tjyj'jVri-YT-fmt LTM i d I T-?nft 

[0047] XT-y7°83Ttt Xf77'82T' 
*§£>*UfcX ? 5 V^f3- Kr-^^JcO 1 A^f 
AMhUs^BRtefgtfrtS. *LT. Xr-y7°84 
-m. icoAW bUitx^BRlzmtiZtitzXfyyy" 

)UtZJ~ H t- * C0# f >y h ^Mfe t T . S'JCO 8 b* >y f 
«Ob" -y hm timt* . ^J^ H\ X ? 7 y 7'^r 3 

- Y'f—rmm 12(F) t^-ti a t r 0 1 0 1 1 
ooibj ^ia^tfr&fcJi. XT7r8 4cor-^^ 
mt^bibt'^ hRmzk-oX. HI 2 (E)coJ;o^ 
t'.y h^ij r 1 0 1 0 0 1 1 0 B j t&s. jjct:, Xf7 
7°8 5T1±. MIDI r-*yj (Standard M 

1 D I F i 1 e : SMF) CO^^—^yA Kybf 

^r-^^fc-^ScoM 1 D I f-^fcJBJWKOifrt-. 
Midi T-^?iJ(i«^t(±^-^yxr 

^JflrS^-^y^f^ybr-^^iftJ^kora^^ 
fi y^4 y b n— x y¥A*^y 

Yf~^£Kt)-m^flX\^^X\ Xr-y7°8 5T" 

(4. icoi a^rM i d i T-?*mmzwo&-t, 
[0 048] x^yrsexn. KOffiSiifeMi d 1 
T-^a^f-tfy^yhr-^KONT&i. ^ a 
^'JSL. ^f-^y^<ybr-^ (yes) co^(± 
^coxr>y7°8 7tcJl^. ^-a-C^v^ (NO) C0^{± 
XrvrSDfcJStr. U^X. Xx-7 7°8 5T-K0ffi§ 

futM 1 d 1 r-^^-^-y-f ^y bf-^wi^t 
Hi 2 (a) ^ia^-^y^f^ybr-^fe 

^SMIDI T-^?lJ SMF 1 *«#4>^ft i t . 

dco^f-^y-f^ybr-^cOM 1 d ir— ^Jsmf 
mfiW-yay^^ADt, df-^-y^f<yhr— 
^ i: c0ffl-^^-C«S tih o Xf >y 7°8 7 rcii. ^f->T 

y < y h t - ^ co co#^ ^ f cot - 9 % Zti^'tift 

Jfct&l/VXfa, b, clizmrti. -t^hib. df- 

^yA<y hT-^co^co^-^-yxT-^xAM' Kco 
4jcot^ y & t >*)V ]/ ; Jx?aiz, y&m 

1C0t-^AW b (dr-n-KA'-f H O^CO^f-3- 

nS/T^ A'-f h ) co^co^n^f Sr<n^f P-vX 

[0 04 9] Xf778 8T"il XT-y7°8 4Tf^jS$ 
il^b'v h?iJc05tH*^ 1 t*-y MROajLT. 
lC0b'-y N77i?"BF 1 ISfShWS. ^COXf -y7°89 
Xf -y 7°8 7 co#U VX 9 a , b , c colSIWISr 

tLfcb'-y h T-^ ^ 2 C0b'-y b 7 F 

2 tfgtfrt- s . i commmmxn .&wx?a, 

b, ccoffico^|+ffico^^^n2&F^coMI!ci:1-|.. 
•f^^. RBftf 1 (a, b, c, ) = (a + b + c) 
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mod2tn. fflx.lf. 012 (A) cOio&^-TT 
>"f^y h M I D I S MF 1 <0*&fctt« 8o 

o^-^y^y hf- ^w^7>'W3-Hf- 

»f 1 (a, b, c) -CiKfttSi:, 012 (B) 
dfcsfrS. 1-$r*>^ (a + b + c) ^ffi£«&£> 
r 0j , r 1 j ^LT. i^^WMte 

b'-y h#gS2tf)b*>y b7 5^BF2t:*Stt§^ Hi 2 

tOO 5 0] Xr>y 7°8ATtt Xf77'8 8M"Xf 
>y 7° 8 9 T1# ty tltzm 1 <3 t* >y h 7 7 B F 1 fc £ 2 <?? 
b">/ h 77/B F 2 fc L 1 ^> if 3 *> £«g U * L 
U (YES) *I£«4&^Xf-y7°8B&t/XT'y7°8 
C^SHtV^ ^L<&^ (NO) *§-£(4Xf--y7°8 
E(Cx-\>X7-$-a. Xx-y7°8BT14. Hi «0b*«y h7 
7?°B F 1 ti2c0t'7 h7 7/'BF 2 fc#'^U^¥>J 
^fltz<OX\ <nS/7M l^X^ceAftTt&fc^O 
4 r-^ftTfttr-y M; r 1 j fcjns-rs . * b 

I D Ir-^J^^-tfW^bTWfcfcjfctS 

'zimmssttz. mtif. 012 m*> 

b*<y h75/BFl kfpf 2 C0b* v t-77?'BF2t03 
#i. 5#@. 6#gM^#@#WftlJIU^ 
Xr-y7°8AffiJS$^l.c0f\ MIDI T-9n*<0 
3m. 5#g. 6#a2SHX7#a<0=5f-*yf.^yb 

T-^^n^x^fl^ f 1 j ^fittttSnStLS. -f£ 
3tl^-^y-Kyhf-^^nyf -ft 
^63 j # r 64 j t&O.. 5#Sco^-^-y-f<yf 

T-^^a^r 4 £ r 7 8 j # r 7 9 j *) s 6# 

a^f-^W^yhf-^^Knyf^f if 9 l j # 
'921^0. 7#g(7)^-^-W<.ybr-^^ 
Pi/r^fi '4 2 j # f 4 3 j 

[00 5 1] Xf--yT8DT1i. Xf 778 6Xt4Xf 
>y 7° 8 AfN O t fiJ^§il^*i^Xii-Xr >y 7° 8 C ffM 

wmtfzi^Mrhtimmx'fo^x , xtyrs 5 

>y 7° 8 C t X^M* 1 &m*Q£E t LiXSrftliZZ 
co 1 j««a#8 @4H^5:*)^8 b*«y hMfbtcfcipZ 
■3*vfr¥«5£U 8®Mfbtifi (YES) fc&fcli, & 
cOXr-y 7°8Etjt^ ^HT^ (NO) 
Xt 7 7°8 5 £U?-yU ifoOlb'-y McttLTXf 
-y7°8 5-Xr>y7°8CC7)MJIHf -D» Xf778Et 
(± , X f 'V 7" 8 3 -Xf -y 7° 8 D i X*<7)9m & 1 $ EB& 
Si: L*yfi&fc*0> 1 }«»a#'x? 7 y77Vr3 - K 

frfctlfc (YES) ^cOXr-y7°8Fd 

yU X^7y7>T'3-HT-^C0^C01^W 

V a- - M t T X r >y 7° 8 3 v 7° 8 D CDMS £ fr 



[00 52] Xf778 FT14, Xf >y7°8 1 "CaiffiS 

tuzxfj yy")W\*imzmtx\ midi t-??iJ£) 

? 7 y 7>r a - h t — 9 contb&mT&n*-* y 
r-?m ixz?y yy'immwid xoizbxhx 

^l. yf)Vr a - h* t — ^ «a*ft>a»»7a, 
oXoizLXi>i\>\ tit. x^yyy^fa-Vr- 

I D I f-^^O/^Afxyy-f <y h PCMtfD* 
^r«4. x^5y7';^^^7y^A^gLT. x 
^ 7 y 7°jVt a - H r - ^ ©Ifta^IWx ^ 5 y 
7*;WcortfffcJSt/iM I D I T~?F\cr>mM%m$:fio 
£olzixh£^\ "5 Afiyy^y 

rn^"7A^x y^f£i4, i &s*-r& 

C0X\ ZCDimZill&b LXX9 5y7JW)Pffi£$3i 
fm^7y7;Pf3-b'f-^SiWi», x? 

iix^ 5 y^^j&^^v^s^ff a ; t ; s> 
s ms^iBMBaateaistx ? 7 y s^tt* ; t ^ 

"CSS, 

[0053] [38c7)mid \mmm2\ l zii^x 
tttttvfcxfj y7°jiT3-VT-?co\mmmz-i 

^xmmtl. =5r*5, x^7y7';kMIM?|^Ho^T 
(4. T;Urj- U tXxkcDmW1ttm$^coX\ 

zzx-\i*<7mwtm-t&. @9(4. «7^hi^m 
1 d iT-mm%WLxmm-z>%r&co~mt%&M 
1 d 1 T~?m&m 2 &^t7 n-f-^^- b mx-fo 

h. i<0«-&te«, 7n>yb 0 -rVX^K7-f 7'2 4^ 
^^ffiSii^M I d I r-^^nS'f hgp^ 
-y ^fllfR^-aSTft S ST-SfrfSrfcfcSrtt* 
^T-^*«iMJia»Sii"CV^ i: i fctx^ 7y7^ 

J|c0^-C-i4. 9 7 y7'-^r'3- Kr-^ 
ti}LT. ^-tlfcS^VTM I D I r-^*ffl^t4*"C 

mmz^xwmh, 

[ 0 0 5 4 ] : a-f . Xf779 1 T14. fa- Hr-^ 
fittU *JX 9 D E C O D E *ffilfrf* . 1~ 

r3-Fr-^^l*I^^X^DECODE«i^ 
ij -y h-f* . Xt -y 7°9 2 T14. X^ 5 y7'Jlr 
^SM I D I t-^?iJ, -ffrbfe 
U8WMI D Ir-^liA^i^TX^^y^Ta- 
Kr-^^)#4Six^M I D I T-?m*to*)ltit. % 
LX. <kcr>ZT'y7°9 3X\ W 
b^vy^BCNcOffl^Ub-y h-fS. 
[00 5 5] iJct s Xr-y7°9 4-C14. MIDIf-^ 
^(Standard M I D I F i 1 e : SMF ) CO 
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?^ayh q-/W~x Vv*f—f%. tW— ? Z 
EOffi-T. Xf 779 5T14. KDtBStlfcMID If 
- ? A^-t yA <y h r - * K O NT* h *» i: 3 j6»* 
¥'J£U Jf-ty^ybf-^ (YES) CDi§-£(2& 
c7)Xr-yT9 6^jt^. ^HT&^ (NO) *1^-(4Xt 
7 7°9Ctottf, fi^T. Xf77'9 4 "C'K D Ui § 
MIDI T-^^-^^^O-fr-^^^Ji. 
012 (G) c7)j;o^-^W^yhMIDlT-^ 
*(SMF2#f&£3*l££i:fc$:S. £45. 012 
(G) ^-^-y^^ybr-^^M^^S^W^^ 

4S*lfc012 (D) <7)*-:frW^yl-f-*#lSM 
F2fc|§ltkW$>.g> 0 

[0056UT7796 T14. W <y h r- 

a, b, -ftzh-h, ^-^y-Kyhr 

—fco^co^—jryxf—fxsU hcotpcof-^y^-;!/ 
#f £ f-Y y^lVV'JX j'at, &co^ l «f- * > ^ 

WfrfS. Xx>y7°9 7Ti4, ^ M/^^BR^) 

IfflRf 1 (a, b, c, ) = (a + b+c)mo(J2(0 
SOEfifciiiir'tS'. Xf--y7°9 8T14. tvW^ 
B C N 1 *£tt>f y?VXyh-th. Atv79 9 

0 L . YES tftf&^ti&OXf «y 7° 9 A CJft 

[00 57] #Ri4\ 012 (G) <7)i.o^~^yA 
<yh«MI D If-^SMF2^tll. 8-?« 

y-f <y h t-^t l ^ Yftnx 9 y yfivf 

T-?mmmm 1 ( a , b , c ) t . 

01 2 (H) CD£?lZ%&. (a+b+c) 

<nmm&t> r oj . mt?£t> t%z. %i 

X. Ztlt>CD%MK'>vhlimi2 ( J) COkolZ**). 
7yy>\/7 : n-YT-?i)m&ZtiZ>* ZrtXolizL 

x. %t>tvk.m 2 (j) c7)r-^(±0i 2 (f) tm 

t"C&5. ttchlb, MID If-Wnyf^^ 
h t=4Mfe LT#£ SSfifcx ? 5 y7>r 3- b'r- 

1-^^01 2(F) (7)J;a^T-^^01 2 
{J) cr,Xd liZ&&tt?mZtdZZ. t . 
[00 58] XT7 7°9A-C1i. A*>f M/^BR<0 
«*WI*T3-HT-^ffi«lU^^DEC0DEfcii 
Me**-*. Xr 7 7°9BT-\ ^M/^BRtb' 
«y htf^y^BCNcOftfc'J -try 7f779C 



x. x^fvr9A-x^r^r9B(D%mhW7yy'}V • 

ra-HT-^CTJEt-* 2A^ h4J*TUfcj&>if o*» 

^>js&ffv\ LVftfzmm^^ hM%7 (ye 

S) C0^t(i, &^XT'y79D£JS^ $*TLTV> 
(NO) «^t(4Xr'yT9 4fc';^-yU HI 
^«ffil*»03iLSIfftS. Xf779Dt(l 
y 7";Pr3 - H t — * 05i*j§fc:Sr* v y 771^ 

asn^M i d i T-9<Qfflum*fi o . 

[0059] Srii. ±McOH5fec7)^ffiT-tt. MIDIf 
T . ^-tifcrW LTJS#fcx? 5 y 7>r'3- Hr-^ * 

mni-tm^z^xmmitztiK ztvzk. io^m 
i d i f-^MCMLn»7^7y7;«u 
fUfcK -e^t". f-^y^Wttt^i>x^7y 
y-'timmz'trz-hko i,zLtzM3cr)mmcv&nte^x 

mith. 01 0(4, « : F«S1 ifiM. I D I r-^JWfe 

m.Lxmm-h^<n-mt%&M. i d i r-^nm 

(4. «^^K4, 70 7 t^fV7^K7^724^ 

ta^ajUfeMiD ir-^^^M^coia^x^^y 
t*;pt3 - ht-^ tmz^y mm-mxhhvf- 
m^-t^bibmmm^T-^mtx^mmi-t . 

[0060] 4-$\ 7f77101 T14. MIDI r- 

9mHzfti&Lxm%Titiih^%w?m& mmm 

^fj£ LfcX 7 5 77>fn- Kr-^co^&^-f 
&. #IR(4\ «ffiH*T-^i:LT fCOPYRIG 
HTAYMHA 1 9 9 6 j CO X o I D I t~ 

mHzfti&Lxm% awft^fcti. -^oiiw 

^°^;^>f vf-2E&ffl^T^St-|., A(4ffi 

LJtcoT\ ^-S{4^T7 7°3 2T-\ ^■Ol8 : F»S&t/X 
^777^f3- Hr-^tBW-Sr-^5!I*ftS . M 

i.(4\ ^N°^X-f «yf-2Efc: 1 J:oT fCOPYRIGH 
TAYMH A 1 9 9 6 j ifiTJlZtdZlteMt, 

asci i<7>lcm%aT-miz$&tti>. ZCDM^ 
{4. re j = if43Hj N roj = r4FHj , rpj 
=r50Hj, r Y j=r59Hj. fRj=f52 
Hj . H j = ^49Hj , FGj = T47Hj . 
«"Hj = f48Hj. 'Tj = r54Hj s rAj = 
f 2 0 H j] s ryj = r59Hj, r M j = r 4 D 
Hj s FHj = F48Hj. r A j = F20Hj. 
n j = ^3 lHj , F9j = f 3 9 H j s F9j =• 
f39Hj , F6j = ^36Hj ip$>%t>^&)ASC 
I I^r-^W^^^Sif:^*. 
[006 1 ] ZlxhnJ&®^T-mitffi&on2 

^mmmm^za \ ^x mm itz , x ? y y^ura- v 
hnm^rnxu i d i f-^co^zm^ts^ 
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tire* &ztn^ot?h^\ m^x. amim 

Tit. <l2l,£>COA SC I I WT-?^£*?7^7'>T 

3 - h* T-?p\com.isbjifr& t mn<v*? out. mi p 

iT-tmiiZtofflEm-lbnt-th. itch*. & 
8 f r«o*!S£*«o*+ Lxttiftm 

0, Mt«\ Xf778 9tli, WRf 1 (a, b, 
c, ) = (a+b+c) mo d 2 £112 b 7 7?" 
BF2tfSttLTfc'9. ^ix^mi^MWIfc-fS. 

■e lt . z<?mi <?mfflmteMix. mm 2 . n 3 
aix»4<op®s«ia«o*A»6, ®s&kco£&f-^y* 
;i^tetevwt&«fc -3 3§2corawiJ2. f 2 

(a, b, c) = (a + c)mod2. £ 3 CORHRJlftJI 
Ilf3(a, b, c) = (b + c)mod2, 3I4C0 
WSJ&SUi, f 4 (a, b, c ) = ( c ) mo d 2 , T 

[00 6 2] Xf--yT10 3T1i. ifl4>W»l*»6® 

4 fccowgcfflsi&M i d i i-^y^mzmMMim 

izmMlX. a8^fy78 3~Xf7r8Fi:H 
? 5^W3- Ft-? SrM I D I r-? 4" fcJC^W 

-atssets i o&xtv >y h^a, mi^y* 

#5ecdt-v y *;l^>r- ? t W« U=5rV t T 

^^f3" Ft~? £fc7&tS £ t tfTS I) . 

[0063] act. h i o com i d i r-?ii**ra3 

JCt-jTSJfcSftfcM I D I r-^*«»tSM I D I 
T-^igWI3Ho^T01 l^ffl^TKB^fS. m 
1 Hi, *F*» 1 #M I D I T-?M£Ki: tTfij 

m&^n-mxhhm i d i r-**a«yi3 

-f7n-f-^- MIT'S) S. i<0«^. 7Cfyt°-T> 
X^F5-f7~2 4^^^ai§^MI D If-^«# 

^-v y^mm&commmm amnm 1 a^in * 

TFT — ? ) SI/x ? 7 y 7'/Ur 3 - H t — ? **4Mfci Eli 

?mnmm>mfc£-?xmii! l Lx, ttitt-fzmz 

m^ltz*). Z7? Yt- 9 (c*-?v M 
I D I r-?£«tl> tv^W^f oJI&fcovvt 

[0 0 64] £1\ Xfy/l 1 



tfrf MIDI r-^^iJ. -f &*>*>H 1 0 COM I D I 

r-^cT)#4§ix^M i d i t-^^jro ai-t. * u 
amfyri i 2T\ -r-^y^M^y^&u^ 

1. zcoi-^y^wyyfbMWLti^yfii. f*coM 
&j-^y*MznLx&mmmitm-ttMzm 

fflSftfcfctfrC&S. M I Dlft^Wl 

6^-^y^)vm^M^z\i^^y^)V^^ymo 
&t> l 5 a •c*iK®wte;& ^ y h -th x a t^asti 

4. RBS^^y^li, pifico J; o tM»I^'4 
Sgeo«^tcti. O-3iTiE06^^yh-ri.J: 

oktm&tit. mitiv>fifi r oj co^tmico 

MiSC^fl fl (a, b, c, ) = (a + b + c)mod 
2i. r 1 j c0^{±^2c0MWIf 2 ( a , b , 
c) = (a + c)mod2i r 2 j c0^r(im 3 COM 
tWf3 (a, b, c) = (b + c) mod2&. 

'3j C0^i4m4c0raWlf 4 (a, b, c) = 

(c ) mo d25S»-tS„ 

[006 5] xf77i 14T14. f-vy^/^^y^ 
<r>\mzm^th^y^Mz^x. MWit^yfcom 

fcSSt 4 ffl V vc H 9 cOXx ■/ T 9 1 

t v r 9 c a x-t mmz ixn^mzT- ? rvz 9 7 

yy;kr3-Fr-^^ttaj«SI*ff5. Xr-/7°1 1 

S^ifd^wfUS^^. i-T-^E^^itt. AS 
CI I^^r-^tio-CaUS^fLl. fCOPYRI 
GHTj ^SS^t-^^HB^T**. ftoT. 
■/7°1 1 5T1i. H9coMatJ:^TT3-KT-^^ 
iUyX^DECODE tJS»3iJn$*Lfc A S C I I <T) 

l&T-fte^Xffi^titz-X^nnMz rcoPY 

r i ghtj %&^m-?tfmLtifr£dfrzm 

fethZk£&&. XT>y7°l 1 5WW£oHS-> fa 

-Ff^fS^yx^DEcoDE rtt^ri&aiwh& t 
*SL^r^ (NO) t^§tL^^:(±, amfv 
rii6(cjit». il^y^ifc'Wy^J^b 

■tS. ^ UT. &ct)Xtv7°1 1 7T\ ^TcOMIS:Ma 
t^UXf771 1 4#I/Xt>/7°1 1 5c0MJI-t^ 
*»^»&T-^a^ ? 7 yftVra- h*r-^«offlai 
MJi^T^ix^*^'o^cofiJ^^ftv\ ffiMirt: (YE 

S) ^t(^C0XT7 7°l 18t31». 
(NO) ^(iXT7 7°l 14tU^-yt. ^COH^ 

^a^o^rxT7 7°i M&tfxf-yn 1 5^$aa 

^■5. jfifcl, Xr7 7°l 1 5c0*iJSc0fem. T3-H 

r-^isttu^ ^decode m^mrnvmi 

a-YT-ftOftmzM^^XM I D I r-^WfiEflt* 
-T**)^. XT771 1 BtfcftSWStfYE'S 
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H r- 9 h WK£ t tftfffc ¥flBfT# * ore. ? 5 
y7'^T3-HT-^^^'^T7C^M I D I t-** 

[0066] XfvTl 1 yCYESfcJflBgSfifcfc^ 

£l£frMy?U*yKtS. fits ^Xfvri 
1 Bf^T^f-^y^/W^tTXT-yTl 1 4&tfX 
T77115 c7)^a-t^^*)S^W^T - ? &tf * ? 7 

¥'J£HtV\ fTfrftfc (YES)f^M^T 

(NO) ^{ixf-yri 1 3tU^- 
yU If-vy^;Wi-9V^T^r>y7°l 1 3 

[0067] &t>. MIDI r-*fc£^<^E£iB 
>-r 4 T- ? <0ftTffit* -y h cofl^ 1 rt£ Wftdn Lfc t U 

«fc a fc. ffl^teSSgSJifc^ni'T 4 r-? £1*$: 
t~? * M I D I r-^^n^f -f a5^{c4MRIE»r 

« ct)t - ? &#ttt an t t t> «t t ^ ti ^ a 4 t t * 

[0 0 68] <nxr^g|5^-i^hc7), f al/- a" 
k. **LtJ:SSS»^!PJ^ (Kffitt) #*#<ftS<0 

f - 4 \r^mmth t . zmz ± & ^m<nm^ < k 



#14) j&**£<$:60-C\ *?£L<ftv^\ ^a^r-f 

fc-ox. z.K^itwmm.Lxm'm£ }r )h±%\^<u 

[ 0 0 6 9 ] ±jicOHI^^ST1i:, MIDIf 

izbxhxw m^~?fcftmmthm-£\,z\i. m 

g«Ii«i:Lt*<7)Wf-^ (wave_dat 
a) W^OTy a n2, fiti*>, fl (wave 
_d a t a ) =wa v e_d a t a mod2tL"Ct 

(wave_data, s amp 1 e_p o i n t ) = 
(wave_data + samp 1 e_po i nt) 

mod2hUfcj:i\ Hi o&tfEii icommmm 
x-ii, & (mm) **y*j]Mizm(!m<tfmig9z 
ix . 'm&?-9 tmfttmtte^xmiLizff. 
rv77^^yv^-9am&?A s ^^traswi 

m&tit^-^z^wxmfttm&h ts>\> o 

[0070] m^mmmmxn. mm^titzm^m 
fuzm^t&^z^xmwitz 

^^m%T-?tf^zmBx-^^ (mm- 
* y^Mza^x , vm&r-fimftX'* h^y 

ttajffl^)«^fi«»3 V V hV-7(,z 

mmztix^&s&izit, %<7)*v ±.\,z^mz 

h a y^^-^MXlkiH^t ZbtfTZ &£dliZ 

vxhx^\ ±mmmcommxn. m^mmmiD 
i T-mimwxteu i d i T-?\mmmb ixm 

iT, DSPkv>f ^nrn^5A*ifCl«^4J:'5 
£LTi±i\ 4^. ic?)J;a^MID Ir-^JKfii* 
MX(±M I D I- r- ^ ft&£it£ 707t-fa^ H 

T—? <?>xwi<nfflt&m mznFm&T- ? it 
[0071] jjiwmsiojgsi'Ctt. *^^r-^^ 
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4 * ? ft J: ofc LT i J: ^ U * -y b 7- 

? &a txm^m wmtz x o ftr- mmmm t 

£®Sft;SM (flfcgr-^iScttk^) X'Wz'ff 

o£otzixi>£\\ mcommmnxn. fmcom 

wmm& b* >y b E 111 £ff a «^ tOV vt gam t 

ttffifc h . ±{2f >y b k Tffi t* -y b * AtL^i S k £\ 
AND s OR. XOR%MtRmX.mm*11titbi)\ 
U« WSftl l h X o iz IX t> i l ^ k (4^ d * Tfc 

^WM^MTSSt^ i a t LT t J: 
v>. ftfc. £*i&w#^i*4lianSafclTo£k# 
"CS . 33ft&. a&BBIK: J: 9 *> k telHtS k«D-C*;fi 
{^/iiUiWw^-Cfciv^kJiv^irfcfSr^. 
[0072] ±$<D»o»m. rn/^Af x y 

fifttft k") ^—9<?m&9A 5 >mt,zfio XolzLX 

hxw ttz. m&T-fiiiztimsMstiMs&M^ m 

b<0li^»^k#;i^i£^T&&. ifc. ±a 
<o£»*SE8irckL «7#&T-:J'*»&5:kV> < l: 3ft 
#*fll«*iE»t-&«^fc:ov^KBHtfc**. MIDI 
T-?kS^~*££fc€TlBS§^$S£fc:, MID 

Ximt&XolzlXttX^. 
[ 0 0 7 3 ] ft&. Jh»tfgafc97B»?H:, #&r-* 

*m i d i T-^^<o^r * m£ftw&em-&*& 
liz-o^xtmiatf. £*tfi-0fc& 9 * -rfttW?)* 
(ft*) . B«/«MBw»S=fl:.k*tcRI 

mm, wm. -a-^ a-k i d mm%, ® 

fflos) £k*tf>#»flH6) £#fiBi§LTiJ;^k(4 
i^T-ift^ ;cd*§££(4, 1218^401 ia?<0 

mixmrntrnxw znxo&Lxmsiittt 
mm*^-mm±izmrs-h£oi,zLxi>k\\ ft 



xoizixbx^i. s»si*t>fc 
midi r-^^fettaj3<is* : Ftt«(oaaik ltis 

fB-C*SM I D I r-^<oaMtffoT U T/HM-Mc 

*ffaik*ningk*s. ifc, ftfa^ftsp-rsfefeco 

W5tfi''y-T)VX'bhlZ!t>. *VT*?yY*j:ZXlFH(t 

mmb&tsz\ki?x%hcr)x\ Tvffl&czoz ? 4 

U >f A^^WA«Tiril k ft s . a fc . 3Hi* -y b 7 
< . y?-*-y h^m^-^ftk"^ I D^> 

A"xy-HcoffifI^i^iJffltl»ik^T-#-l»« ttz. ffi 
#ft-9"^y -yt-i>^#Effifik l/t t in. 
[0 0 74] ±ia^J: aft. aff^-yhV-^&Mt/t 

^^co^^jB^ftgcts^^TAflfisa**. 01 

6KjS3*VO>6. jSflfJ^^T. jSfftiok^ 

±5Hfffl ( wttf m i d i ffiigo x o fr&nmm) 

-ri 6 lT-(4. *^BJO#HMM^t/t^0^-C\ 

-y hv-^ 1 6 3i-ftLx$mzti&. simxu, r 

3-^ 1 6 4 HfeUT. *HBH^#HlifiMt* Ufe^ 9 

■»»*«!ajL; i*i£r3-b'LT. ft«fflf«k±®fflf 
«^*L-CH4-t4 .MIDI ftfg^J; o #wm* 

mfrtthzgMmzmi 6 st^^-c. urn 

^ft-g.#«M4rV X7V-f 1 6 6te4x. U 

r;w^-f A-ca^SixS. xtyyy'jv^yn-yi 6 
iaVr3-^i64tt. BI«J;3(:y7h^i7t 

t o o 7 5 ] ft&. ±a^»i nmmcD&m. -r&b-h 

I D I T-fWfflSmiX-ii. Atv73 81Z 

mi imm^i^x ? b o 1 4-0^^-^- y 4 <y y 

r- ^ - 3 - F ffli I tz * - ^ - Hi/ x'x ^ b k 
key^lfrt^kS^. MllI«df-*y>f<ybT- 

^co^n^x^ zmiitzmmmi/y'z? c 0 k^mw 

^f-^-y A Ky hT-^coKa ^-f ^ Lit^n 
T-fUx^^ck^iaiwIliJ-^ffiO. m&^ni/T^ 

Xf v 7° 3 A j&» ^ ^° 3 G i T-^MJIfc iot^I 
£ftfcfTU^f-3-F<7){iib lR^nj/f^c 

w^nyf 4 k^ratafsawflte^rts - k ^ft 
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h . 04 COM I D I T-?ffl&m 1 Tt . IffHIfi l^* 
3- b'l'i^b 2 MEHIl/S^c Oi: 
X^c2CMi^X^i. %^X. 03COMI D If 

-rmimmmzM i d i f-^«^<yhf-^ 

nmtfTtcDr-? t^xw^^x Ltot\^ztim 
z h . ^iu±r-^ zmxtzM-sttzztiimnT-? 

i^X *&ti}l£t h Z t tPC% Ik^o &Vte9ftX V > h 

mmmth z t * < *s t v ^ ras**-* 

[00 76] ^T\.03cOMIDlT-?fi*Mai 
M/04COM I D I £01 3COM I D 

i T-^sft^ii4&^'i2ii 4 com i d i 

&*X9*mz- Mz LX^tLtzi%&X% . % 
hVMcO'r-fltWhtem'IL'fh Z b ifiX* hXoizl 
fc. 01 3COM I D Ir-*»iat!WH4fct5VVC03O 
MIDI r-^SftMSl fcHti^tttR-^flr^* 1 
-ftLT&ScoT. f«iMtS. 01 3COM ID 
I T-?flS3!!M4^03cOM I D I T-^Wfefflai 

fc#5rSj£li, 03coxf 773 9co*a3j&*£B&§iu 

xf 7 7° 3 8 cofngfai^ ? b o c o »f 7 r 

1 3 8 CO i 3 ^ftiMl' ^bHSVcH fcSSg § tl 

iijUXbh. XrvT13 8t1±. ftMcO^r-^WC 

y b r - * co^f- 3 - b & fett Lfcftslffi Uy'X^bH 

fc4-@co^-^W<ybT-?<^-3-b£fM*iL 

fc*-3-KU^**bfc^iatf>3S#£JK9* 

- 3 - y'X^dkey tefafrf £ fc £fc . 5fc 

Ml/yXj' c H h^-lSlCD^-^-y^^y br-^CO^ 
ni^x ^ Sr^ttt^ni/r ^ 1/y^^ c £:C0Ph1c0H# 

yco^lMfc^ni/r^Mii-fll/^^dve lcofStt 
ffitS'cJ^tSffc^-a-Hbia^n^T^ c 1 

[0 0 77] 014COMID Ir-^fif*^a4tfc^ 

T04 com i d i T-?\mmw 1 1 n t hcwzi&m- 
m^miLxhmx\ ^iiiMt^. 014 

COM I D I T-^fJfSMa4^04cOM I D I r-^flE 
fSMS 1 i:#6:Sj£l±. 04coxf 774 8<wmiF£ 
B&S*U Xr-y7°4 5SI/Xf 774 6c0fi[H]fBl^X 
?b 0&tf c 0ft s Xf 771 4 5mfXT*vTl 4 6c0 
i 0 MBffil^X? b HRX/c HtSEjgS^^T* 
So Xf7 71 4 5T1^IHilx^X^bH 



t - b 1/ 9 b cOfg^Sca ^T«^- 3- 
h'lo^b 2<rM&Wh* Xf771 4 6T1£5fcMI 
l/'y^^cHKOyf'fl/yXj'ci: COflfcS^'t it 
fifKo^f-^l/i>'X^c2cOffl&^T^I)„ 013 
XtfEl 1 4 CO i 3 fc^M-T $ £ t liZ X ■? T . 5felfc0-f < 
y fr-^coffi^a^'^TM I D I T~?\iffllkZ1l. 
miztiz i a fc^ScOT-. ji+cO^Ky hr-^3&*« 
# Six fefifc 0 , X7 -5r if Offeite i o TSHE Lfc* 
£X% WM<7)t-? S«It^jr<^§ fcv^d «t o 
idfctiiBifer. X7-co^4L^^^yhr-^ 

j£comWX&9m<7)J <ybr-3> wffiKS^v iTM'l 

scoffi^^ v mm* a^Ttj . ^cofB^a^'v ^-c 

MIDI r-* L/t 0 . mSLlfi. <0t& loizL 

\m<n4<y h mm 1 /Mutfetts^feffico^ <y 

[0078] tZbX\ m 1 4C0M I D I r'-^MIM 
Igfli-S^co ruffifgj co-atffl^LTV^. ico 
^(iBi^ftcO^t^S'fflg) owzisttix^h ico 

co rgtfif^j t>\ 3&mfci>ttmm£t>itttu&^ 

iotLTfciU, -ftchib. 01 4cOM I D It-* 
flE«J0att5V^. Wy^^bH, cHtXbT§*i4 

c0*I^r. 1/yl^bH, cHt^bTS^Sr-^ISfi 

ffl rftfflfRj « s mnXdWcMn^-xyJ^yh 
t-*c0^-3- FXii^ni/r ^ T-^rfeSiSfSJi 

(4. r-*li*»I (oi 0«^LffiJ6E^X(4Hi^- 
ftt^^xyn-Fil) coltt. Mi(f01 3co^. 

t LTs HJfacOr-^^flS^S-rS J: ofc-t 
Wf«fcv\ Z<7)\si>X?b\i, cukimthT~-9\i. 
Itf^cOjiO. m^Lfflftii^XJiBf^fk (^^)xy 
3- H ) co^ftcOF^cOT;l/3 - y XAfcis^TSSR^- 

xtemitmncotztbcommmt lx . mmtn t 

c0TS> !> . ffio-c. RfrSco^ic&^ATjL. ZfiiU 
yl^bH, cHtXbm^it, III^A^lt?t 

^it^fflv^-c«-?3ita^a^X(4Hf^ (oiOxy 
3 - b ) fflfflj&qt^ns i a t-rfuf J: v\ ^co^m 
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tl&l>0)) <Of££AMI«. Ull 3mfy713 8 
co£>£ DTif o J: o K LT i <e<OfycogPtL ft 

Atf. Xf773 lco£>£DT\ ffdia^-fikJ: 

w zmm. <oio. T-mmmiz& 
urcff a i a t& -o t wr i ct i \ 

[0079] Z.coX a \iz-fh z k fci 9 . T~^Wm 

\z a \ ^t u ^ ? b h , cHt^f r-r T — ? MI 

ffl r«fflBBj £jyttTV^ (£L<fiftoTv^: 

U XA j&WJ LT l ^ k LT t , . ff^r- 
^flEftffl r HfitfBj ^^k^T^^-k^D. 
r-^fSa* fi 1 * o £ k tfTtt^Z k 0 . nmt 

xim : muzxmmmmmMzmix, 
v^<mmzfo±.Zitz>zttfx-%&« fcfc. 

{fttetSEto. flr-^Mlffl ruffifgj co«*£co{±;f> 
t- * «I£ i -5 T o i o 1 T & i v ^ L . mm 
fc* 0 *TS> -o T X V \ JE^&f (ffl^fci* LXW^Mlz 

m&xiimztit^-ftmm ^mmi «a, sun 

fcXIif ± (cio-CU^bH, c 
3&fiJffl#£Wlll 4 col a*r-^«fiS«SI*jE3 

[0080] *<7)i&biz. mm. m 1 4 «t a * 

rT-^fi&ttOSU j <0¥H£@1 7titft r T-*IF 

aaoH4' j 0)&o£$mt&b£\t\ mi 7 a, xt 
miAttem^xm. mm-m®xfo^xz.\\ 

^mS^Httfg&KDE^. **ite£-3&jB®£T-* 
^y^bH, cHtin-m. .Ico^i 
tfiJ<03»JkLT. cHKXhTSilS 

JR'lf #cOt- ^7t^ /i-k JiJJBfcteftl&'t S £ a L . 

i^-esia^LTiiv^ *<o*£«t, mmzm 

rufif^j co-ffltT-?7TJ>Mr)Wz-%±ti 
Kmcr>Mftk1t£m-lZtX\ 1/y^bH, cH 
fcxb7$*U^T-*«B r H'ifBj ££J&t 
I. ^coi§£. «^££j£*4XT«yTtt*J«5:<fcfc 
XT-y7°4 5co^im:!££-f l>icok U £j£Lfcr- 

[0081] k <! *>T\ H3 COM I D I r-^ll*»I 

iat^Hi 3com i d i T-?fSS#yi4-m. =sf-^- 

yT-^cO^-3-KS.^nS/f ^COI^^'M I D I 



T-fcVftmfrhmWllhilX L£?(DX\ MIDI 

r-ffflum&fitoi'iiZM i d i T-mtkm&zfi 
t^x-^tcw %z\x\ m3<7mm\tLx. mi 5<o 

MID iT-fmMimSftXoiz^ Xx-x7 0 3Bi:X 
fy73Cfc <alS(aH*^£#l5&t & At ~x 7° 3 J Sr 
SAL. ^^^Mfefrfc^Stfc^fcM IDIf- 

co-atLT. ttb%vtttwi^x\i.mm 

ncDtztbmmmt ix. mmmji^mim 

c 7 )^^. tai5i:|5l«^, Xr-/7 0 3BtXr-/7°3 

c t coiat at >y 7° 3 j mx-t 1 1 a \z$m l . 

^La^E^XfiBf-tft (f^iya-H) Mffl 
CO^COT/I/ U XA t tJ V 5 tLS ^i[C0-a k 
LT rB;ft&ffj ^RSiUirrSiotLTJ:^. 
[0082] MitT. Xt-/ 7° 3 JcOHS^frt LT. 

midi T-^co^r»^EffSB#ra (Mx.(j'3 m 

4. iflt io-C. MIDI T-^cOftftcOgP^WiA 
^ 7 y X^MS^'MS < * g C0T\ -ttfDSWhOM I 

d i T-^ttii»wM'i d i r-m^m^z^xM 

^fihX at:**. 0fgB#p B »f^^M I D I 
t-^&M^com I D I t — ^ W£MMX'H£. L «fc a t 

lt t, . ^-cogp^ax^ 5 y^;woa*%5*i.T v^s 

cot. f77^^Ifl^B4^i<'5:S„ ^ttm 
•Jt. MIDI T-^coSWcOSP^&aScOM I D I t 

-f?mmiiz£r>xffli?$ hmm^m^m idit 

nrig^rMlDlT-^fc^-Sii:^**. =Srts. 
rM*^ftj SSRlis W^ffEtlSS^T^D. 

B#r B icofflt^. i^iff&iiffl^^wtiffliT 
i>£uzkmotx%%\,\ miif. %mzti&*!f 

<mm. Lt&bk. &<r>m mmmm ta <o. 

' t><om*n«&*-&bitX t J; k(±v^ a * Ti* 

[0083] MI D It-?7W/I/C0 

3tffl3&» tftTiS La^a^X{±B|^tC0^ftC0S*^ 
*IBWS * TcOt- ^jR&tX-t ^ ^^H^^iiS&tT 

*^*>M iDif-^7r>f;W k"co@m^*^3i LS 

^a^xiiat ^co^^cot- 9 mmmm 
mmzmmmt ixm^t & > j; a t lt t «t < , 

-fcoia t-TixH\ M I D I t- ^ 7 r A )V<m. Scoffi 
Bf teW LT«t@ Lfflfta^X(±BftftcO/t^cOT- ^ 
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tf>IS5£«BHi, Xf773 JXlx^Xi>X^i)\ *<9lif 

[0 0 84] t-?<£«Ic«:{3u mit 
{■oi Oxya- K ) (vmzm^MMmMWKn 

^comm&ft$:3--*f-mz$>z>\->i&M i d i T—?y 
s^ft mtt«& r-* izmimmmtkik 

ftbtf£&lfzb £ t,ZT-?immWtfMfZtiZ> x o 

m. £ x -> x . %=m Lim&frxmmtmm s- * 

[ 0 0 8 5 ] £O*£0)T-*«ftJH rn-tflSj 

mixmmm^m^aukLxn. mm. r- 

&£kfcJ:oTii*^+H&£A7JU i^)lft£A*3 

1 5<DXf-y7°3 C-3 F^-f T-^Bf-^Wi^)3i 
JtabSr-^fiEft (t3- K ) imZtto* o fc-t 
S. fS£A^§^li^fWiEL(ttL(fliT 

o , iEL<^tiimT~^mmmxmEi\^~^ 
#j ^A^ttfirt. ff^tM^ifiA^wfi^-ra 

rr-fmumi J «**tt£«1tfBi: 
( rr-^«8B0a}5j ) £jrf0T*5. 01 
At. X7^/7°4 1 4 2tf>B£Xrv:7'4 1 OSrJfA 

L£*#H4 fc(±fflstTfc o . mm* k n txh 

mA,n mmki \zx^x^timmmw^±-L 
tzt^m^h. mimm^±Lx\^ti\i. x 

T774 2 J^cOT-?«IM3fifi*-f tXf -y T4 



14. ^fv74 2-4 B-CBfS^T-^fgmMa^ff 

m lt t, . h 1 8 1 mw>mt:m-z t * . 

[ 0 0 8 6 ] ±mX a fer-^«E«ffl r §nt 
*>-oTt>iv\ -eo*8-&, m«'liWa7T-f;^T- 

^~7T^i >vb iwmzmm txm. ^ <nmm-7 r a 

mwmmzxmmb ixmmy r a ivt^m 
tsmm&m^%h^^th. z.m&. mm? 
r a mvJ] ztitzmmm mizfc t x ms.m% h 
m&wkth\><nb-rh. zcD£ot l zixmm.mmv& 

m&zmm ixmco x a izT-fm&n oXoiz-t 
h . i i x\ igtr - ^ 7 r a frftomwmrvm. 

mft%ozbtf?*&. mmy r Alcorn 

imm* y K 7-^ uo-t-X-±ttS*ft tT *J # . r- 
^iimfc i o T ^- V 5 4 X3 ftfcfW#W#flBR1* 

ig&T-^am^ x ~>xm>mmh zb&x-% 

[0087] 

-fjum^-tzb-zgHmnT-fyt-vy h 

mm-ri tb%< mmmmmmmmmim ix 
%it-?7tA fr*mfr& - b ares s 

iz , ±WW mz& i7& ^St^S flSIEHB^r - ^ t*f 

ix, m%<n7>w)xj»£.mwx*. mmim 
tm&th r-9 bmipw&mtWMmbm 

^xmd X o tiZLtz^bX\ J»iSeolBwttflRBfc5flr "3 
o&fflWffltnhMi. T-?yTA)l<7)T-?ft® 

b immmz&miz&fcztiz tir- ?yrA>v 

co^zimmmzli^hbm&Xdiz^iiiX^^ 

o b Ltzb LXh, m*)T-9&m<r> r Hffl#j * 
t — 9 yrA )Vfrt>tpt>\mh - #-C# =flr^c: k t J: 
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[01 ] £ WJJteffi & l«Wi y^f^MI 

d i T-?mm&m i m idit- fmem 1 1 

[02 ] i^ci^t^lWyXfAfc LT 
[03 ] 02 ^«^^"«^1f llly^f A k t 

•csMFtss^M i d i f-rmmm i 

[04 ] 02 <0*?«»#jmS IIIyXfA k I 

xmft-t&w&nu i d i T~?mum i 

•t7o-f"T-b0T"S>£o 
[05] W^-n-K&SiJDST. «W=<o^ 

m% £ Lfc*^(W«fflff8 fc * - 3 - F , »>f 

[06] 05^)WRflH8f:^-3-H, <uS/tm k 

[07] MI D iT—f^WS&Q&tlhMJy'f 

[08] ^^^SflflgMa^^TAtLTt!)^ 

■rs*^ws!i«-ff!J:*sM i d i r-mmm2 z 

[09] tf^SStfreffiffi^^rA k LT»# 

t^^m^-mt^iM i d i T-?mmm2% 

7 O-f- -r- b 0T"$) I. . 
[010] «^ ^*^tffg^a^-XT^ k L-Tifi 

fM-s^wsi^-wifc^sM i d i T-mmms.3 

7 n— f-v - b 0?£> £ . 
[011] m^^^ftm^JI^Ti* k LT»J 



[012] i^H^t^l.m^lfWlvXTA^M 

1 D I r-**B6M!H2&tfM I D I T-**fiWQa2 

[013] tt^#^Wfif WI^Xt A k LTUj 
ft^S^OJSIfa-fflfcfcSM I D I T-^Sft^S4 

[014] n^m^tfn'Hfmmmi'AT- a k t tu 

f^tSft^^^-WkiSM I D I t-^§«I4 
£^7a-f*- b MTfoh . 

[015] Wli^r A k LTiJ 

^S^flJilfa-fllfcSrSM I D I T-?iiftM35 
7 n-f-v- b mx*fc & . 

[016] 3Hl*>y h7-?£ffitT»t§*liBJ3 

[017] 014CDMIDI f-^lia»«tiM 
Sr^-T 7 n-f-v- b 0T-S) & . 

[018] 01 5^MiD ir-^mmmms-cmm 
$titzfnmc7)T-?mmzm'?% im i d i t-^ae 

fSMS 5 ?)H?iJ£^f 7 n-f-* - b 0T"£>& . 

2 1-CPU, 22---ROM s 2 3-RAM. 24-7 
o v t-r 4 H7 7\ 2 5 -a- Ft F 7 
-f7\ 2 6-CD-R0MK5>f7\ 2 7-3HI4 
-7x^X, 28-3Hi*'yb'7-$\ 2 9-t-^3 
yta-^, 2A-MIDH^-7x>f^ 2B-- 
mcOMlDlWM. 2C--«. 2D-ffH^ai0SS, 
2E-^*W>f7f, v+foi&Wk. 2G 
■■■T^^7-W. 2H-^H15#. 2J-1MS&. 2 

mfTYVXJiX^ 2N--^^fV N 2R-'J*>3yh 
n-7 
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[03] 



MIDH 



3i 



33 
34 



BR^^vry-hxur^n (na) 
Tk&vny - 



*Dj^fXU7?->/1 (VA) 

3: 



NO 




38 "->~ | dkeyO^b - b 0 , dvel<^c - c 0 | 

39 b(K=>b, c0<5=c 




3D' 
3E ' 
3F - 



dkey^O 
dkey<0 


: b 8 XNA+dkey+ 6 4 
: b 1<^-SXNA hdkey+6 3 




dvel^o 
dvel^O 


: c 1-0=" 32XVAHdvel+6 4 
: c !<=>-32xVA+dvel+6 3 


4 


bigg 


TMIDIx-^SiiiErS 


A 



c lflffFffitfvHfc fij fT§ 
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45 - 

46 - 

47 - 

48 - 

49 - 
4A- 



4B - 



b^64: 


b2<^b0 1- 




6 4) 


mod8 


b<64: 


b2<^b0 f 


(6= 


6 3) 


mod8 


i 


c^64 


g 2«=>c 0 \- 


it- 


6 4) 


mod32 


c<64 


c2<^c0 + 




6 3) 


mod32 



b0<=>b2 
c0<t=>c2 



b^64: NA<= (b~6 4) div8 
b<64: NA<= (6 3-b) div8 



c^64:VA<= (c-6 4) div32 



: VA<= (6 3-c) div32 
i 
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